In this note structural properties of a normal basis generator for a finite field F over a subfield F are highlighted. These properties are related to the existence of intermediate subfields E between F and F.
INTRODUCTION
In this paper F is a finite field.
F is a subfield of In particular, Lemma 2 requires that Trf/F(a) = L 1 (a) O0.
Another useful result is the following [4] :
If p is the characteristic of F and pn is the degree of F over F then a is a normal basis generator for F/F if and only if Trf/F(a) is not zero.
COMPOSITION OF NORMAL BASES GENERATORS
Let E be a subfield of F containing F, v 2 and v 1 normal bases generators for F/E and E/F respectively; m 2 (m 1 ) the degree of F over E (of E over F), m = m 1 m 2 .
We start investigating when the element v = v 2 v 1 is a normal basis generator for F/F.
Notice that Trf/E(V) = v 1 Trf/E(V 2 ) and Try/E (v) a E. show that L is closed with regard to the product of the elements of F and it contains E and v 2 so L = F.
TrF/E(V 2 ) e F so (TrF/E (v2))q = TrF/E (v 2 ) and
If We introduce a particular type of basis. Let F be a subfield of E and E', m (m') the degree of E over F (of E' over F), Notice that v 1 c E may be any normal basis generator for E/F. .
n m 1 where f' (x) a F[x} is a generic irreducible factor of (x -1) nl,i (mn', nn')-regular and so are F ( n ') and F(n).
(F(n')) ( nn ' ) = = F(nn') = (F(n'))(n) and
nn' n i.e. F (n ') is (m,n) regular and so is F. The same holds for the (m'n, n'n) (m',n) regularity of F. Conversely, m/n = [F( m n '):
) is the smallest field containing F(mn') and F(m'n) but for the relative primality of m/n and m'/n' its dimension over F (n n ') is mm'/nn', i.e. F is (mm',nn')-regular. The same holds for other suitable prime p.
In the case of characteristic two F = GF (2) is (l ,l)-regular for 1 = 3,5,7,11,13,17,19. Is F = GF(2) (l1,l)-regular for every odd prime integer?
The answer is no because 1 there exist primes 1 such that 21-1 = 1 mod 12
